O  i 
rr  a 

00  g 

u 


PHOTOGRAPH  THIS  SHEET 


LEVEL 


INVENTORY 


FT7>  -  I7>(Rs)T-  /ooS-  7? 


DOCUMENT  IDENTIFICATION 


DATE  RECEIVED  rN  DTIC 

PHOTOGRAPH  THIS  SHEET  AND  RETURN  TO  DTIC-DDA-2 


DTIC  0F°t™  70A 


DOCUMENT  PROCESSING  SHEET 


i 


Best 

Available 

Copy 


FTD-ID(RS)T-1005-79 


FOREIGN  TECHNOLOGY  DIVISION 


ELECTRICAL  INSULATING  VARNISH  ML-92 


Approved  for  public  release; 
distribution  unlimited. 


79  08  20  258 


EDITED  TRANSLATION 

Fl'D-lD ( RS ) T- 1 0  0  5-7  9  20  July  1979 

MICROFICHE  NR:  Jjs0  .  *  £, -  000 9-5 */ 

ELECTRICAL  INSULATING  VARNISH  ML-92 
English  pages :  6 

Source:  GOST  Nr.  15S65-?Q»  Moscow ,  pp.  1-5 

Country  of  Origin:  USSR 
Translated  by:  Robert  D.  Hill 
Reauester:  AFML/MXA 

Approved  for  public  release;  distribution  unlimited 


THIS  TRANSLATION  IS  A  RENDITION  OF  THE  ORIGL 

NAL  foreign  text  without  ANY  analytical  OR 

EDITORIAL  COMMENT.  STATEMENTS  OR  THEORIES 

PREPARED  BY* 

ADVOCATED  DR  IMPLIED  ARE  THOSE  OF  THE  SOURCE 

AND 00  HOT  NECESSARILY  REf.ECt  THE  POSITION 

TRANSLATION  DIVISION 

OR  OPINION  OF  THE  FOREIGN  TECHNOLOGY  DU 

FOREIGN  TECHNOLOGY  DIVISION 

VISION. 

WP.aPB,  OHIO. 

U  s  S  %  BQi 

\RD  ON  GEOGRAPHIC 

NAMES  TRANS 

T  rrpiro  3 

y±  i  bi\l. 

GV  Wfb 

i  i  U  I  Ol  i _ ll 

olOCl 

<  Italic 

Trans 11 be nation 

Block 

It;  a 

Xl  0 

'r«»j  11  1  1  ! 

*  i  Cl*  iO  4  i  1 

a 

A  i 

Aj  a 

P  p 

r 

p 

if  « 

i\  3  * 

0 

B  S 

R  h 

Mj  M 

C  G 

c 

i 

v  =  3  r 

'  s 

B  * 

Vj  v 

T  T 

r 

m 

i  3  L 

i  ( 

r  t 

G  i  B 

V  y 

y 

y 

l'  *  li. 

A  A 

n  i 

Dj  d 

<[>  d: 

0 

4> 

I?  f' 

r  i  * 

L  e 

E  i 

Ye 3  ye;  R,  e* 

X  s 

X 

k 

Kh ,  kli 

hi  M 

M 

^1* 

O  1  I  v  sJ  1  1 

U  u 

u 

M 

i  i5  i  Vo 

3  3 

3  > 

J  j  « 

'|  M 

H 

H 

Ch,  oh 

1!  H 

H  u 

I  j  i 

Hi  iu 

Hi 

u 

OJs  i»li 

|3l|  j  Oil 

11  H 

R  fl 

Vi  y 

ill  us 

m 

•H 

Uitbii  1  O 

H  H 

R  * 

K  j  k 

b  b 

i 

% 

1! 

wi  n 

n  a 

L5  1 

H  « 

hi 

w 

y,  y 

H  '  - 

M  M 

Ms  m 

b  b 

h 

k 

* 

H  H 

H  H 

Nj  n 

3  3 

3 

l 

E,  e 

0  o 

0  o 

0,  o 

KJ  w 

X) 

» 

Yu,  yu 

H  n 

n  * 

P>  P 

fl  n 

M 

A 

Ya,  ya 

*ye 

initially , 

after  vowels ,  and 

after  a,  b 

>  £ 

elsewhere . 

When 

i  written  as 

1  in  Russian,  transliterate 

as 

ye 

or  e . 

RUSSIAN  AND  ENGLISH  TRIGONOMETRIC  FUNCTIONS 


Russian 

4  e»  li 

uiigiAiQH 

Russian 

English 

Russ 

4  All 

J  tlii 

Engl 

sin 

Qii* 

ah 

sink. 

arc 

sh 

si  nli 

cos 

QOS 

ch 

cosh 

arc 

a  h 

Vr>H 

o.o  sh 

tg 

etg 

see 

tan 

00 1 

th 

cth 

tank 

A  Is  li 
\*KJ  L*n 

r* 

Qi  c 

n  llsi 

elA  c 

4*  li 

V  li 

A  I"  h 

U  vii 

tnnn 
cot  h 

see 

sell 

sech 

arc 

q  p  h 

O  V-  U 

sech 

coaeo 

GSC 

each 

csch 

arc 

AO  All 

VO  Vil 

0  s  c  li 

Russian 

English 

rot 

curl 

lg  log 


1 


f 


.ELECTRICAL  INSULATING  VARNISH  ML-92 
GOST  15865-70 

By  decree  of  the  Committee  of  Standards*  Measures  and  Measuring 
Instruments  attached  to  the  Council  of  Ministers  of  the  USSR  from 
1 5  April  1970  No.  513  the  period  of  introduction  is  established 
from  T  January  1971. 

Nonobservance  of  the  standard  is  punishable  by  law 

This  standard  is  extended  to  the  electrical  insulating  varnish 
ML-92,  which  is  a  solution  of  the  mixture  of  glyptal  varnish  and 
melamine  formaldehyde  resin  K-1! 21-02  in  organic  solvents. 

The  varnish  ML-92  is  intended  for  the  impregnation  of  wind¬ 
ings  of  electrical  machines,  apparatuses  and  transformers  and  for 
the  covering  of  electrical  insulating  parts.  Var..ish  ML-92  has 
the  heat  resistance  class  of  V. 

1.  Technical  Requirements 

1.1.  According  to  the  physicochemical  and  electrical  indices, 
the  varnish  ML-92  must  conform  to  the  requirements  and  standards 
indicated  in  the  table. 


[See  table  on  next  page.] 
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Table 


Name  of  indices 


Standards 


1.  The  presence  of  mechanical  inclusions 
in  the  varnish 

2.  Outer  form  of  film  of  varnish 


3.  Viscosity  according  to  viscosimeter 
-VZ-1  at  20°C  in  s  [seconds] ,  not  less 
than 

‘1.  Content  of  dry  residue  in  % 

5^  Acid  number  in  mg  of  KOH ,  not 
more  than 

6.  Content  of  free  formaldehyde  in 
%,  not  more  than 

?7.  Time  of  drying  at  105-llO°C  in 
hours,  not  more  than 

8.  Ability  of  varnish  to  dry  in  thick 
layer  at  115-120°C  in  hours,  not 
more  than 

h.  Thermo-elasticity  of  film  at  150°C 
In  hours,  not  less  than 

10.  Hardness  of  film  according  to  a 
pendulum  instrument  at  20tl°C,  no 
less  than 

11.  Oil  resistance  of  film  in  kgfj 
not  less  than 

12.  Electrical  strength  of  film  in 
kV/mm,  not  less  than 

13.  Specific  volumetric  resistance 
Of  film  in  Q«cm,  not  less  than 

at  20+2°C 

after  action  of  water  for  21  h 
at  20±2°C 


Absent 

After  drying  the  varnish 
must  form  a  glossy  uni¬ 
form  smooth  film  from 
light  brown  to  dark 
brown  color 

25 

50-55 

10 

0.6 

1 

16 


18 


0.10 

8 

65 


30 

1-10 


11 


5*10 


Note:  Indices  of  electrical  strength  and  specific  volumetric  elec¬ 
trical  resistance  at  130l2°C  prior  to  1  January  1972  have  not  - 

been  standardised,  and  determination  of  them  is  mandatory i 

"  1.2.  The  formula  which  provides  the  conformity  of  the  quality 
of  the  varnish  to  requirements  of  this  standard  must  be  coordinated 
with  the  Mins try  of  the  electrical  engineering  industry  of  the 


.USSR. 

1.3.  In  the  production  and  use  of  varnish,  precautionary 
measures  provided  in  the  aooropriat e  instructions  on  accident  pre 
vent ion  must  be  observed. 

l.ii.  When  necessary,  before  use,  the  varnish  is  diluted  down 
to  the  working  viscosity  with  toluene  (GOST  l-!O0-6c  or  GOST 
SBSO-Sl) ,  with  xylene  (GOST  99^9~62  or  GOST  9^10-60)  or  a  mixture 
of  these  solvents  with  white  Spirit  (GOST  313^-52)  in  a  ratio  of 
pot  less  than  3:1. 

1.5.  The  prepared  varnish  must  be  accepted  by  the  technical 
-Control  of  the  manufacturer.  The  manufacturer  must  guarantee  the 
conformity  of  the  produced  varnish  to  requirements  of  this  stand¬ 
ard. 

Ii6  The  manufacturer  is  obligated  to  replace  free  of  charge 
the  varnish  during  twenty  months  from  the  shipment  date  of  it  to 
the  address  of  the  user  if  during  the  indicated  period  the  user 
detects  a  nonconformity  of  the  varnish  to  requirements  of  this 
standard.  The  varnish  must  be  replaced  under  the  condition  of 
the  observance  of  the  rules  of  transporting  and  storage  indicated 
in  GOST  9980-62.- 

2 .  Method  of  Tests 

2.1.  For  a  Control  check  by  the  user  of  the  quality  of  the 
Varnish  and  also  the  conformity  of  the  packaging,  packing  and 
narking  to  requirements  of  this  standard,  the  rules  Of  sampling 
and  methods  of  tests  Indicated  below  must  be  applied. 

2.2.  Taken  for  the  batch  Is  the  quantity  of  varnish  obtained 
for  one  industrial  process  and  accompanied  by  one  quality  cer¬ 
tificate  . 

1.3.  In  the  checking  of  the  received  batch  of  varnish,  the 
sampling  is  selected  per  GOST  9980-62. 

2.H.  The  presence  of  mechanical  impurities  is  determined  per 
GOST  13526-68. 

2.5.  The  outer  form  c  the  film  of  the  varnish  is  determined 
visually  with  the  natural  scattered  light.  The  varnish  is  applied 
by  the  pouring  onto  a  clean  glass  plate  with  a  dimension  of  90  X 
120  mm  and  then  dried  at  105-110°C  for  one  hour .  After  codling 
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the  film  of  the  varnish  is  examined, 

2.6.  The  viscosity  of  the  varnish  is  determined  according  to 
GOST  8**4 20—57  by  the  viscosimeter  VE-*I  at  20°C . 

2.7 .  The  content  of  the  dry  residue  in  the  varnish  is  deter¬ 
mined  per  GOST  6989-5*1  at  20°C. 

2.8.  The  acid  number  of  the  varnish  is  determined  per  GOST 
13528^68. 

1.9.  Determination  of  the  content  of  free  formaldehyde 

Si 9.1.  Applicable  reagents  and  solutions: 

potassium  hydroxide  (caustic  potash)  per  GOST  ^203-63,  chem¬ 
ically  pure,  0.5  N  solution; 

Saline  acid  per  GOST  3116-67,  chemically  pure,  1  N  solution; 

Sodium  sulfite  (sodium  sulfite),  crystalline  per  SOST  tgjj-So, 
chemically  uxpure,  2 0|  solution; 

rectified  (hydrolytic)  of  higher  purity; 

toluene  per  GOST  5789-69; 

alcohol-toluene  mixture  in  a  1  :  2  ratio; 

phenolphthalein  (indicator)  per  GOST  5850-51. 

2*9*2.  Gondu  'ting  of  the  test 

*1-6  g  of  tested  varnish  taken  with  an  accuracy  of  up  to  0,01 
grams  a  weighed  in  a  flask  with  a  capacity  of  250  ml  (with  a 
ground-glass  stopper)  and  dissolved  in  10  ml  of  an  alcohol- toulene 
mixture.  The  obtained  solution  is  neutralised  by  a  titrated  solu- 
tion  cf  caustic  potash  up  to  the  appearance  of  a  rose-colored 
coloring  which  does  not  disappear  for  30  seconds.  Then  there  are 
added  10  ml  of  a  solution  of  sodium  sulfite  into  the  flask,  which 
is  preliminarily  neutralised  by  a  phenolphthalein  solution  of  a 
Saline  acid  up  to  a  slight  rose  color,  and  again  there  are  added 
two  to  three  drops  of  phenolphthalein  and  titrated  that  which  is 
separated  as  a  result  Of  the  reaction  of  KOH  1  normal  with  a  solu 
tion  of  saline  acid. 

The  titration  is  finished  with  the  absence  of  coloring  at 
the  place  of  the  drop  of  the  drop  of  phenol  forma id ehydo  added  to. 
the  already  decolorised  titrated  solution.  .  . 

The  content  of  the  free  formaldehyde  (X)  in  percent  is  cal¬ 
culated  according  to  the  formula 


0.03-  IMCO 


where 

V  is  the  volume  of  precisely  1  N  solution  of  saline  add 
spent  for  the  titration  of  the  varnish  being  tested, 
in  ml ; 

Q.Q3  -  quantity  of  formaldehyde  corresponding  to  1  ml  pre¬ 
cisely  of  1  N  solution  of  saline  acid,  in  g; 

G  -  weighing  of  varnish  in  g. 

2.1 Q.  The  drying  time  of  the  film  of  the  varnish  is  determined 
per  QDST  13526-68  on  plates  of  copper  band  0.1  mm  thick  (GOST  t_3^- 
JjJJ  of  brand  V.GM .  The  varnish  A  polled  per  QQST  13526-68,  The 
first  layer  of  varnish  before  the  repeated  dipping  and  the  second 
layer  of  varnish  before  the  hot  drying  are  held  at  20i2°C  for  15- 
10  minutes.  Then  the  plates  with  the  applied  varnish  are  dried 
at  1Q5-110°C  for  1  hour. 

2.11.  The  ability  of  the  varnish  to  get  dry  in  a  thick  layer 
is  determined  per  GOST  13526-68  at  120°C  for  16  hours.  Before  the 
hot  drying  the  boxes  with  the  varnish  are  held  at  20±2°G  for  30 
minutes.  The  dry  varnish  layer  must  be  uniform,  transparent,  with¬ 
out  blisters  and  wrinkles  and  must  be  well  separated  from  the  foil 
in  the  heated  state. 

2.12.  The  thermoelasticity  of  the  varnish  film  is  determined 
per  GOST  13526-68  on  plates  of  copper  band  0.1  mm  thick  (GOST 
l|3l|_53)  of  the  brand  MGM.  The  varnish  is  applied  and  dried 
according  bo  item  2.10,  and  the  second  layer  of  varnish  is  dried 
at  115-12Q°C  for  one  hour.  Then  the  plates  are  held  in  a  thermo¬ 
stat  at  15QQ0  for  *18  hours.  The  specimens  are  removed  from  the 


thermostat,  cooled  down 


tested  oer  GOST  6806-P3 


around  a  rod  with  a  diameter  of  3  mm . 

2.13,  The  hardness  of  the  film  is  determined  per  GOST  5233- 
6” .  The  varnish  is  applied  per  GOST  13526-68,  held  at  20i2°C  for 
15-20  minutes  and  dried  at  115-120°0  for  6  hours. 

2, 1*1 .  The  oil  resistance  of  the  film  of  the  varnish  As  de¬ 
termined  per  GOST  13526-68  on  plates  of  copper  hand  0.1  mm  thick 
( GOST  h 3 h — 5 3 >  of  brand  MGM*  The  application  of  the  varnish  and 
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intermediate  drying  is  carried  out  according  to  item  2.10.  Then 
the  plates  with  the  applied  varnish  are  dried  at  115-120° C  for 
6  hours . 

|  2^15.  The  electrical  strength  and  specific  volumetric  re¬ 

sistance  at  20±2°C,  at  130±2°C  and  after  the  action  of  water  are 
.determined  per  GOST  13526-68  on  plates  of  a  cold-cathode  copper 
sheet  0.4-0. 6  mm  thick  (GOST  *195-70).  The  varnish  is  applied  and 
dried  according  to  item  2.1*1 .  Each  determination  is  carried  out 
on  two  plates . 

Used  in  determining  the  specific  volumetric  electrical  re¬ 
sistance  are  the  measuring  and  protective  electrodes  in  the  form 
:of  foil  ground  to  the  surf  ace:. of  the  specimen. 

,3.  Packing,  Marking,  Transporting,  and  Storage 

!  - 

t  3.1*  The  packing  ,  marking,  transporting,  and  storage  of  the 
varnish  are  done  per  GOST  9980-62. 
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